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(71) We, UNITED MERCHANT^ 
AND MANUFACTURERS INC. of 14OT 
Broadway, New York. New York 10018, 
United States of Americaj do hereby 

5 declare the mvention. for which we pray 
that a patent may be granted to us, and the 
method by which it is to be performed, to 
be particularly described in and by the 
following statement— , , . 

10 This invention pcttams to laminates 
having a pressure sensitive adhesive layer. 
More particularly, this invention relates to 
pressure sens&ive adhesive coated 
laminates for covering substrates for 

15 decorative and/or protective PyPJ^cs ot 
for adhesive Upes, labels, and the hke 
products. 

The development of pressure sensitive 
adhesive systems has resulted m their use m 
20 a great variety of areas, such as, for tapes, 
decals, decorative and protective covenngs 
in sheet form for walls, flimiture, and the 
like articles, self-sticlc floor covering, and 
generally, for any pun><»e.'™«'«"l.« " 
25 desired to adhere an article to a substrat 
Because of the increased movement 
towards the so-caUed "do-it-yourselT type 
of home improvements and decorating, 
many articles, such as, wafl covenap^ 
30 counter coverings, tile appliques. »n«w^ 
- covers and edgings, and the hke, «e now 
sold with pressure sensitive adhesive 
coatings thereon. Such preMure sensitive 
adhesive coaUngs facilitete the appUcation 
35 of such articles to the desired substiate By 
eliminating the need to apply a sfpar^ 
adhesive or to utilize another type of 
securing device, such as nails, screws or 
staples. . . 

40 One of the problems with such pressure 
sensitive adhesive coated articles is that, in 
use. they are exUcmely difficult to position 
and. if necessary, reposition, even 
immediately after the application to the 
45 substrate. This problem is particularly 
severe with articles which are in the form of 
decorative and protective sheets coated 



with a pressure sensitive adhesive and 
which ar» used to cover substrates, e.g., 
walls cabinet tops or furniture. Very often, 
such sheete or laminates pcssess decorative 
patterns on the outer facj ^,Jf 
important that tfie prop« ^atMatcSji^ 
patterns from adjacent 'hceiL** 
Moreover, it is often >»portant tiw^ th« 
seams between adjacent sheets be straight, 
uniform, and parulel. . 

Another problem which arises, 
oarticularly wnth larger pieces or sheets, 
ittch as, when one is attempting to cover a 
large piece of ftamitttre or wjJl area, a 
the dffliailty in handling the sheet and the 
avoidance of touching of one area of the 
pressure sensitive adhesive coated odejrf 
the sheet with another «« <>'J^«,«^S 
side. When this occurs. Uie sheet will JoW 
and the respective touching areas must be 
DuUed apaiCThis can become extremdy 
KrsSie,particaU«lywithtar»^tt. 

It also can resuK in removal of areas of 
the pressure sensitive adhesive coating 

when a" "tt*"?* ^ *?h'*'?*u« 
touching areas apart and cause 
discontinuities of the pressiOT sensitive 
adhesive coating as well as produce torn, 
stretched or wrinkled areas to the facing 
st^t which is usually made bom paper or 
plastics sheeting or film. 

Additionally, on application of the 
laminate to a substrate, folds, wrinkles, and 
btSbles often appear. These are relatively 
difTicult to remove because of the 
aggressiveness of the pressure sensitive 
cSited sheet for tiie substrate. This can be 
oarticularly troublesome when the racing 
layer Is relatively tiiin, such as, for example, 
a thin film of vinyl rean. 

The difficulty of handbng tiie larger size 
sheets is furOier increased by their affmity 
for picking up electrostatic charges. Ttoi 
problem often makes it very cumbersome 
to keep the sheet from touching the 
substrate, e.g.. a wall, before the sheet is 
property poationed. Once the sheet has 
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touched the wall* it is difficult to rem ve 
and replac h in th proper positi n. 

The present inventi n seeks to provide a 
laminate of th type c mprising a facing 

5 lay r, generally of a decorattv or 
protectiv material, and a layer f a 
pressure sensitive adhesive adjacent to one 
surface thereof, with which the above noted 
problems attendant to the commercially 

10 available laminates of this type are 
minimized. 

Particularly, applicants have discovered 
that by depositing on the surface of the 
pressure sensitive adhesive laver, a 

15 substantially uniformly distributed, 
discontinuous laverof a material possessing 
certain chemical and physical' properties as 
defined hereinafter, a pressure sensitive 
adhesive laminate is obtained which is 

20 easily positioned and adhered to the 
substrates, and which can be removed, and, 
if necessary, repositioned with ease during 
the application time. 
The material used as the discontinuous 

25 layer is a poiysiloxane, as defined 
hereinafter. It b non-tacky, but is of an 
appropriate molecular weight so that it is; 
by itself coatable, or can be rendered* 
coafiftble, e^, by dH^ution or emulsiflcation^ 

30 for purposes of manufacture of the 
laminate. 

As with the commercially available 
laminates, it is' preferred to provide 
lamuiates embodying the present invention 

35 with a backing sheet or other laver having a 
release surface adjacent to the pressure 
sensitive adhesive layer. When a release, 
surface is present, the poiysfloxane layer is 
interposecl as an interlayer between the 

40 layer having the release surface and the 
pressure sensitive adhesive layer. 

By virtue of the effect which the 
interiayer material exerts on the pressure 
sensitive adhesive, the laminate, at the time 

45 of removal from the release surface, i.e., 
when it is about to be ^lied to the 
substrate, possesses a relatively low peel 
value, i.e., a low degree of affinity for the 
substrate. As a consequence, if, when 

50 applied to the substrate, the particular 
sheet is not straight or in the desired 
position, it is easily removed for 
repositioning. Moreover, if two areas of the 
pressure sensitive adhesive coated face of 

55 the sheet should touch one another, they 
are easily pulled apart without disturbing 
the uniformity or the coating of the 
pressure sensitive adhesive or stretching or 
wrinkling of the facing layer 

60 Furthermore, any air bubbles or wrinkles 
which occur in the laminate on application 
to the substrate, may be easily removed by 
smoothing with hand pressure. 
The present invention will now be 



described by way f example with reference 65 
t theaco mpanying drawings, in which: — 

Figures 1, 2, 3, 4. and 5, are sequential 
cross-sectional diagrams illustrating the 
formation of a laminate in acc rdance with 
thcprcscnt invention. 70 

Figure 6 is a schematic drawing of a 
process in accordance with the present 
invention. 

Figure 7 is a drawing similar to Figure 6 
of another process in accordance with the 75 
present invention. 

Figure 8 is a drawing similar to Figure 6 
of yet another process in accordance with 
the present invention. 

Fi^re 9 is a photograph of the pressure 80 
sensitive adhesive coated side of the 
laminate 18 shown in Figure 5. . 

Figure 10 is a photomph of droplets 12 
on layer 10 shown in ngure 2. 

Figure II is a graph of i>eei values 85 
determined at different aging times on an 
acryHc-coated test surface for laminates 
prepared using different laminating 
pressures. 

Figure 1 2 is a graph showing the variation 90 
,in peel value with residence time on an 
acrylic-coated test surface for samples 
prepared using varying concentrations of 
poiysiloxane material and zero laminating 
pressure. 95 

Figure 13 b a ^raph showing the change 
in peel value with resident time on an 
acrylic-coated test surface for samples 
prepared using varying concentrations of 
poiysiloxane materiaJ with a 165 line 100 
quadrangular cell gravure roU. 

Figure 14 b a graph'similar to that of 
Figure 1 1 wherein a l20 line quadrangular 
cell gravure roll was used. 

Figure 15 b a gr^h si^ar to that of 105 
Figure 1 1 wherein an 80 iine quadrangular 
cell roll was used. 

Figure 16 b a graph showing the variation 
in peel value witn resident time on an 
acrylic coated test surface for samples 110 
prepared usin^ a 10^^ concentration by 
weight of poiysiloxane material and gravure 
rolb having different cell volumes. 

Referring to the R^ures, Figure 1 shows 
a conventional backmg layer 10 used for 115 
pressure sensitive adhesive laminate. Thb 
material is generally referred to as a release 
sheet, although, in actuality, it may be 
fabricated from two separate components, 
namely a supporting sheet, such as, kraft 120 
paper or other material having suflficient 
dimensional stability to act as a supporting 
sheet, and a coating of a release material 
thereon. Such sheets may also be 
impregnated with the release material. 125 

The most well known and economical 
type release sheet used presently is an 
unbleached kraft paper directly coated on 
one or both faces with a cured silicon. It is 
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possibi , h wcvcr, to use other release 
materials, such as, glassine papers* spun 
bonded synthetic n nwovcns, e.g., 
p lyethylen ♦ or continuous films f 
5 cxtrud d synthetics, e.g., p lyesters, 
polyethylene or PolyP«^^pylcn«* and 
Cellophane (Revered Trade Mark) a film 
produced from wood pulp by the vise se 
process, which possess release properties in 
10 the untreated state. Generally, however, 
the inherent release properties of such films 
arc not sufficient and must be improved by 
coating with release compositions, such as, 
the cured silicones mentioned hercmabove. 
15 Such release sheets or surfaces, and 
methods for their preparation are wcU 
known. Typically, the paper or backing 
sheet is dipped mto a bath of a sihcone 
release agent, or coated on one or both 
20 faces with the release agent, and thwi 
cured. Such methods are described in U.S. 
Patent No. 3,503.782, incorpor^ed herem 
by reference. Alternately, the release 
material may be knife or roller coated onto 
25 a sheet. . ^ , 

In any event, regardless what type releaw 
material b used, it is necessary oidy, Oiat 
the surface 11 of the supportmg or backmg 
sheet 10 possess properties of good release 
30 with respect to pressure sennfive adhesive 
maieriafs* . 

Ahemateiy, the release surface can be 
the outer siffface of the fadnjg layer 10 ^ 
the laminate such that the lammate is roued 
35 upon itself as described hereinafter with a 
rcTfercncc to Figures 7 and 8. The release 
properties may be an inherent quality of 
the outer surface of the facing layer or a 
quality imparted throurii conventionally 
40 known finishing or cp^ twhmques. 

Disposed on top of the backiM sheet 10 
is a substantially uniformly distributed, 
discontinuous layer of a poIysiloxMe 
material designated generally m 12. This 
45 material is described in detail heremafler 
and in Figure 2 is disposed on the surface of 
the baclang sheet in the form of smaU 
droplets or beads. . ^ 

As used herein, the terms "droplets'*, or 
50 "beads" means a relatively fine dispemon 
of sman discrete quantities (resembUng 
droplets or beads) of the interiayer formed 
on release surface 10. The nature of these 
small discrete quantities or dropIeU is 
55 discussed in detail hereinafter with respect 
to Figures 10 and II. 

The non-continuous layer 12 may be 
deposited on backing sheet 10 by nuracroiw 
methods which are conventional m the art. 
60 The choice of technique raav depend on the 
nature of the release layer and the 
nature of the facing layer, as wcU as 
the physical characteristics of the 
polysiloxanc, e^ viscosity, and liqmd 
65 characteristics. Thus, for example, it is 



possible to spray the material n t the 
sheet or t use a padding roll, kiss roUer or 
a rotogravure roll. Depending on the 
method of appUcation, it is l>58Sib e to 
control the deposition f tiie bquid mat nal 70 
on tiie backing sheet, in terms of unifornuty 
of application as well as discontinuity of the 
film, if the polysiloxanc material is apphed 
in tiie f rm of a s lution or emulsi n for 
purposes of tiie coating procedure used, it 75 
will be necessary, of course, to remove the 
diluent, i.e., solvent or dispersing medium. 
Such removal is conventionally effected by 
heating to evaporate the matenal to be 
removed. ^ . 

Referring now to Figure 3, a lavcr of a 
pressure sensitive adhesive matenal is then 
coated on top of the backing sheet- 
polysiloxane combination of Figure 2 to 
form a laminate sometimes referred to 85 
hereinafter as a Tirst laminate". The 
coating of tiie pressure sensiUve adhesive 
layer 14 may be accomplished by 
conventional metiiods, e-g., faiifecoatmg. 
spraying, roller coating or navure rolL 90 
^e pressure sensit&e alhesive 14 may 
be one from a weU known class of adhesive 
materials generally available hi tiie art. 

Typically, such an adhesive comprises a 
two component system, one component of 95 
which is a polymer or resin which is 
intrinsically tacky, such as a Ucky 
elastomer, or has intemuxed therewith, a 
resin imparting tackiness and a second 
^ponCTit wSch is a tack controlhng lOO 
component to reduce tiie took pf^e 
adhesive layer to tiie desired peel bond 
value. The second component also imparts 
cutting properties to tiie adhedve layer so 
tiiat it wU cut when the transferrable film, 105 
Le., tiie facing layerb cut. , 

Also, as shown m Figure 5, it is important 
in tiie use of conventional pressure seimUve 
adhesive materials tiiat the adhesive Uyer, 
14. remdn witii tiie facing layer, and not UO 
witii tiie release layer 10 upon stnppmg. 

The second component is preferably a 
readily deformable material In order to 
aUow tiie adhesive layer to make adeauate 
contact whh tiie receiving surface of tiie 115 
substrate which may be rough in texture. 
The uck controlling component is usually 
present in concentrations of from about 6 
to 65 parts per 100 parts of tiie total tacky 
compound. . . i j 

Intrinsically tacky polymers include 
polyacrylic or mcthacryuc esters and acids; 
Polyvinyl etiiers; co-polymers of vinyl 
^hers and the aforesaid acrylic 
compounds; poly/sobutylene and 125 
polybutenes; natural rubber; synthetic 
polyisoprcnc; poly vinylcsters; 
polychloroprcne; polybutadicne and co- 
polymers of butadiene with styrene. 
Tackifying resins include hydrocarbon 130 
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resins, tcrpcnc resins, such as, polybeta- 
ptnene resin; resin derivatives, such as, 
hydrogenated resins and esten and liquid 
mixtures of polymeric styrene and 

S homoiogues. Preferred materials 
arc polyvinylbutylether; polyvinylethyl- 
ether; polyvinylmethylether; polybutyl- 
acrvlate or co-polymers of bu^Jacrylate 
and methacrylate. 

10 A detailed description of such materials 
is set forth in U.S. Patent No. 2,432,376, to 
which the present. reader is referred for 
details. 

Subsequent to the application of pressure 

15 sensitive adhesive layer 14, the laminate is 
subjected to a drying or curing step, such 
as, for example, heating, ultra violet 
irradiation, electron beam irradiation, or 
other methods which are conventionally 

20 used for such pressure sensitive adhesive 
materials. Understandably, the particular 
method used will be dependent upon the 
nature of the pressure sensitive adhesive 
materia] used; however, such methods are 

25 conventional in the art 

The pressure sensitive adhesive materials 
conventionally used are either soluble or 
dispersible in water or organic solvents. 
Also, materials have been developed which 

30 arc themselves liquids, or possess relatively 
high solids content, but nevertheless can be 
coated or applied without dilution ^ or 
emuIsification« Also known are materials 
known as the "hot mclf type which arc 

35 rendered coatable by heating. However, 
the particular type of pressure sensitive 
material tised is not critical so long as it 
fulfills its function as a pressure sensitive 
adhesive and does not adversely affect the 

40 other desirable properties of the laminate. 
Subsequent to the curing step, a facing 
layer 16 is married to the first laminate or 
Figure 3 to form the final laminate shown in 
Figure 4. 

45 Facing layer 16 is generally a sheet 
material which can be decorative or 
protective in nature and can be wood, 
including wood veneer, metal, such as, 
metal foil, paper or a polymeric plastics 

50 film forming material, e.g., vinvl polymers 
such as, polyvinyl chloride, polyvmyhdene 
chloride, copolymers of vinyl chlonde and 
vinyl chlonde and vinylidene chloride; 
polyolefins, e.g., polypropylene, 

55 polyethylene; polyesters; or knitted, woven 
or non-woven textile fabric; and the like 
known equivalent materials. Typically, the 
facing layer may have a decorative pattern 
embossed, printed, or otherwise imposed 

60 thereon. Alternately, the facing layer may 
be composed of two or more separate sub- 
layers. 

For example, it is possible to use a 
protective outer (otherwise 'top') layer 
65 which is substantially transparent sheet of a 



pr tective film, e.g., polyvinyl chl rid , 
polyvinylidene chloride, c polymers of 
vinyl chloride and vinylidene chl ride; 
polyesters, polypropylene, polyethylene, 
polvacrylates, polyurethanes, hard surfaced 70 
resms and a protected 1 wer' sheet which 
may be c mposed f the same type 
materials as clescribed hereinabove with 
respect to a single facing layer. 

Generally, such a transparent layer can • 75 
serve the function both of protecting the 
decorative pattern of the lower or bottom 
facing sheet, and in addition, can itself 
contribute to the over-all decorative 
appearance of the laminate, as by 80 
producing a shinv e^ect or high gloss. 

Other types of decorative facing layers, 
such as flocked fabrics or films, or 
polymeric filnu, such as, polyester films 
havins a thin deposit of metal thereon 85 
(metalized) or vinyl fUms coated with resin- 
pigment combinations in a decorative 
pattern can be used as the facing layer. 

Figure 5 shows the method of utilkation 
of the laminate in accordance with the 90 
present invention wherein components 12, 
14, and 16, generally designated as 18, are 
separated from backing sheet 10. 

On separation of the layers, an effective 
amount of Uie droplets of polysiloxane 95 
layer 12 b removed from release layer 10 
and remains with pressure sensitive 
adhesive layer 14. Thus, the polysiloxane 
interiayer material 12 possesses a greater 
afiflnity for the pressure sensitive adhesive 100 
material of layer 14 than -for the release 
surface 11 of sheet 10. Consequently, 
although a relatively small residue of the 
polysiloxane may remain on the removed 
release surface 11, the amount of the 105 
polysiloxane carried away from the release 
surface 11 bv adhesive layer 14 is that 
amount which is effective to produce the 
desired reduction in "zero peel value" (as 
defined hereinafter) of the laminate 18. 1 10 

It is understood, of course, that Figure 5 
represents an approximate schematic view 
of^ the dis|K>sition of ihe droplets on the 
surface of the pressure sensitive adhesive 
layer, thus, when viewed microscopically, 115 
the pressure sensitive adhesive layer is not 
smooth but, possesses a surface having 
concave and convex portions. 
Consequently, the droplets may be 
disposed at the bottom of a concavity or on 1 20 
the top or side of a convex portion. 

After stripping the release or backing 
layer 10 from layers 18, the combination of 
layers designated 18 may be applied to the 
desired substrate, e.g., furniture, walls or 125 
cabinet surfaces. By virtue of the unique 
properties of laminate 18 bestowed on it by 
the presence of droplets 12, it is possible to 
easily position layer 18 on to the substrate, 
to easily remove it and to reposition it if 130 
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necessary. Moreover* as n ted hereinabove, 
if various porti ns of the pressure sensitive 
adhesive face of laminate 18 sh uld touch 
one anoth r, they are easily puUed apart 
5 with ut disturbing the unif rmity f uie 
pressure sensitive adhesive layer. 
Consequently, the usual tangles, wrinkles, 
creases, stretches, and like defects 
frequently encountered with pressure 
10 sensitive coated material of this type are 
avoided. . , ^ , 

More particularly, the unexpected 
properties of the laminates embodying the 
present invention reside in the relative 
15 physical properties of the mterlaycr 
material composing droplets 12 to the 
pressure sensiUve adhesive and the relwe 
material of backing sheet 10. It should be 
noted, in this regard, that once the lamiMte 
20 18 is property placed on the substrate, after 
a period of time, its adhesion to the 
substrate becomes essentially permanent 
add similar to that of cpnvcntioaal 
laminates of this type having the 
25 conventional pressure sensitive adhesive 
coated surfaces, , , . * ♦u* 
The method of fonmnR lanunatcs of the 
general type shovra in ^ifi^^Ji^^^^^ 
known as Ulustrated by UlS. Pateirt Nos. 
30 3,554,835, and 3,130,113, and the reader is 



referred to them for further details. 

Referring now to Figiw 6. a method for 
forming the laminate as described 
hereinabove comprises first coating a sheet 
35 of backing material 20 which suitably may 
be a krafl paper or other suppoit sheet as 
defined hereinafter from roU 21 which turns 
in the direction indicated by arrow A with a 
suitable release material 24, such as, a 
40 silicone, or one of the other convenuonai 
materials used for this purple, , 

The means for coating such m^nal are 
well known, and as shown, a kntfe co^er, 
26 is utilized in the schematic. Thereafter, 
45 the coated sheet is passed through cunng 
oven 28 which utiKrcs a conventional cunng 
means, such as heat or ionizing radiaUon, to 
appropriately cure or set the release 
material. This produces a release surface II 

50 on sheet 30. . ^ . • -^i. 

Release sheet 30 is then coated with the 
intcriayer material from reservoir 32 
utilizing gravure station 34. ^ _ 
As described hereinafter, this interlayer 
55 material possesses beneficial properties 
with respect to the release layer so that it 
forms beads or droplets thereon. The thus 
coated sheet is passed through a diluent 
removal step, e.g., a heating oven 35, to 
60 remove any diluent or solvent used for 
application of the interiaycr. Ordinarily, the 
diluent removal step is cmicd out by 
heating at about 130-200'F although, of 
course thU depends on the diluent used, 
65 UU noted. In this regard, that as used 



herein, the term "diluent*' refers to the 
carrying mediunt used for the p lysil xane 
material. Thus, this includes n t only 
s Ivents in which the p lysiloxanc is 
soluble, but abo liquids in which the 7U 
polysiloxane material may not be soluble 
but can be dispersed or emulsified. 

Thereafter, the release sheet coated with 
the interiaycr material is coated with a 
pressure sensitive adhesive 36 using a knife o 
38 Of course, various methods are known 
to' the art for applying pressure sensiuvc 
adhesives and any of these conventional 
methods could be used. * 

After application of the oressurc 80 
sensitive adhesive 36, the coated release 
sheet 30 b passed through oven 40 which 
utilizes conventional drying methods for 
pressure sensitive adhesive matenals. 
Typically, temperatures in the rsnp fvom 8^ 
about 190 to 280«F for about 5 to 20 
seconds are used. For pressure sensitive 
adhesives y/bk^ are in a prcpoWmer fonn, a 
curing treatment b generally required. 
Such treatments are conventional m the art 
and may utilize heat and/or ionizing 
radiation including both ultra violet curmg 
as well as electron beam curing. , 

Typically, the pressure sensiuvc adhesive 
layei 14 has a conmowtion as descnbed 95 
above and gcnerally^as a thickness In Ae 
tmS fh>m 0,1 to ^ mib (I n^ b l/lWO 
inch); and preferably from 0 J to 2 mib. 
Generally, S b coated in an amount from 

0 J to 8.0 mgycm?, ^ a 

Thereafter, the thus coated and cured 
sheet designated as 42 b taaxnsd to an 
appropriate decorative or protective fa<mig 
layer 44 umoUed lirom roE 46. The two 
ayers are married by pasangthrou^t^ 105 
rollers 48 m a mwin« wen knoijm mA^^ 
The pressure of mp rollers 48 generauy 
rangcS from 20-80 psL Thereafter, the 
finjSied laminate b rolled onto roll 50 wbKdi 
r^i^vLin^rection indicated by a^^ 110 

B 

The overall thickness of the laminate is 
determined by the general end purpose for 
whichitbtobeused.ObvlOud3^frexlbih^ 
as weU as weight would be factors which 115 
can be varied depending on this end 
purpose. Generally, however, in the sheet 
form of the present Iwninate mtended for 
application by the consumer for general 
protective and decorating purposes the 120 
overall laminate thickness excluding the 
release layer b in the range froni about 3 to 
8 mils and preferably b from about 3.5 to 

^'The^'foregoing described process is 125 
generally relerrcd to in the art as ^ 
indirect type coating process. That is to say, 
it is a process for forming the laminate of 
the present invcnUon wherem a release 
surface on a first sheet b coated with a 130 
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discontinuous, uniformly distributed, layer 
of a i>olysiioxane and then with a pressure 
sensitive adhesive to form a first laminate, 
the first laminate is subjected t conditions 
5 suitable to dry or cure the pressure sensitive 
adhesive, and the pressure sensitive 
adhesive side f the thus treated first 
laminate is married to one surface of a 
facing layer. When, either in use or in 

10 subseouent processing, the release layer is 
peeled from the facing layer, the pressure 
sensitive adhesive coating remains with the 
facing layer. Thus the layers which are to 
remain with the facing layer are indirectly 

15 coated thereon by first coating them on to 
the release surfaci^ and then transferring 
the layers by virtue of the peeling step. 

The other type of coating process 
conventionally used in the art is known as 

20 the direct type process. This process will be 
described in detail with reference to Hgure 
8, hereinafter However, generally, it refers 
to the process wherein a facing layer is 
coated with a layer of a pressure sensitive 

25 adhesive to form a first laminate, the first 
laminate is subjected to conditions suitable 
to cure or cfry the pressure sensitive 
adhesive, the pressure sensitive adhesive 
side of the thus treated first laminate is 

30 coated with a discontinuous, uniformly 
distributed, layer of a polysiloxane and then 
manied to a release surface. The ultimate 
product obtained, is, of course, the same 
m either case. 

35 Referring now to Figure 7, an hidirect 
coating process is shown wherein the final 
laminate does not possess a separate release 
layer. Rather, the tinal laminate is generally 
in roll form and is composed of a facing 

40 layer which possesses an outer surface and 
an inner surface, the outer surface being a 
release surface. A substantially coiitinuous 
layer of a pressure senstive adhesive material 
is adjacent to and contiguous with the inner 

45 surface of the fedng layer and the (fisoontinuous, 
uniformly distributed layer of the coatable 
polysiloxane is disposed between the 
pressure sensitive adhesive and the outer 
release surface of the facing layer. 

50 In use, it is thus necessary only to unwind 
the facma layer from the roll whereupon it 
is ready for use since there is no separate 
release layer to peel. This form is 
particularly useful when the laminate is in 
55 the form of narrow tape and the like. 

Such a roll may be formed utilizing the 
process depicted in Hgure 7 wherein roll 
100 which is a roll of backing sheet as 
described hereinabove having a release 
60 surface 102 is unwound in the direction 
shown by arrow C. At gravure station 104, 
the uniform, but discontinuos polysiloxane 
layer as described herein is applied to form 
a first laminate 106 which proceeds through 
65 drying oven 108. The dried first laminate is 



then coated with a pressure sensitive 
adhesive material 112 using coating knife 
114 to form a second laminate 116. The 
second laminate is passed through drying r 
curing oven 118. Thereafter, the dried 70 
second laminate 120 is married to facing 
layer 122 which is unwound from roll 124 in 
the direction indicated by arrow D. The 
marrying operation is carried out by passing 
the combination of layers 120 and 122 75 
through nip rollers 126. 

It is noted that facing layer 122 possesses 
an inner surface 130 and another outer, 
surface 132. The outer surface possesses 
release properties. That is to say, outer 80 
surface 132 has been treated in such a 
manner so as to possess or is composed of a 
materia] which inherently possesses good 
release projperties relative to the pressure 
sensitive aonesive material used. 85 

Thereafter, married laminate 128 is 
passed through separator rollers 134 
whereupon the release sheet 102 is 
sqNuated from the final laminate 136. At 
the separation point designated as £, the 90 
pressure sensitive adhesive layer and the 
uniform, but discontinuous polysiloxane 
layer remain with the inner surface 130 of 
facing layer 122 to form final laminate 136. 

Release sheet 102 is wound onto roQ 138 95 
which may be reused. Final laminate 136 is 
wound onto roll 140 in a direction indicated 
by arrow P. Thus, by virtue of the winding 
operation, the final laminate 136 is rolled 
upon itself such that the polysiloxane 100 
coated surface 142 is immediately adjacent 
to and contiguous with the outer release 
surface 132 of the facing layer. As rolled, 
the laminate is now ready for cutting, 
packaging and use by the consumer or 105 
final user. 

It is also noted that it is possible, in such 
an indirect coating process wherein the 
final laminate is produced in roll form 
without a separate release layer, for release 1 10 
sheet 102 to be disposed in the form of an 
endless belt which would avoid rewinding it 
onto roll 138, 

Figure 8 illustrates yet another method 
by which the laminate of the present 115 
invention can be produced in roil form 
without the presence of a separate release 
sheet in the final roll. Particutariy, Figure 8 
shows the direct method of coating referred 
to hereinabove. In this method, roll 200 of a 120 
facing layer having an outer surface 202 
which possesses release properties and an 
inner surface 204 is unwound from roll 200 
in the direction indicated by arrow G. The 
inner surface of facing layer 204 is coated with 1 25 
ressure sensitive adhesive material 206 using 
nife coater 208 to form a first laminate 210. 
First laminate 210 is passed to drying oven 212 
and the dried first laminate 214 is coated 
with a discontinuous, but uniform film of 130 
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Ihc polysil xanc described hcrem at 
gravurc coaUng station 216 t form a 
fccond laminate 218. This sec nd laminate 
218 is passed thr ugh drying^ ven 220 to 

5 form final laminat 222 which is Oien rolled 
upon itself into roll 224 by wmdmg m the 
direction indicated by arrow H. By wtue of 
winding in this direction, it is clear that the 
inner surface -204 of the facing layer which 

10 has thereon the coaling of pressure 
sensitive adhesive and the discontinuous 
layer of the polysiloxane is rolled such that 
the polysfloxane layer is^adjacent to the 
outer release surface 202 of the final 

15 clear that the tjrocess 

depicted' in Figure 8 could be earned out 
such that subsequent to cxitmg oven 220, 
laminate 222 may be married to a seoarate 
20 release sheet in the manner shown m Figure 
6 to form a final product having a separate 
release sheet, ^ ^ ^ ^ j 

In the case when the final product docs 
not have a separate release sheet, it to 
25 possible to place H in stack form rather than 
In the form of a rolL Thus, rtfm^g to 
Figure 8, after exiUng oven 220. the 
laminate 222 may be cut into separate and 
eaually sized pieces or sheets and ine 
30 scparie sheets can be rtacked one upon 
the other such that the polysiloxane layer of 
one sheet Is immediately adjacent or next to 
the release surface of the facmg kyer of the 
next sheet in the stack. H2?V**^?*^^?:^ 
35 is only necessary to peel off the top aBcet 
whereupon the next, uncovered sheet, 
presents itself for further use. 

In the following discussion, reference is 
made only to the above embodiments of the 
40 present laminate wherein a wprnXc release 
layer is present. It is clear, however, that 
the discussion also is applicable m aU 
respects to oiher embodimente or the 
prtsent laminate wherein a separate release 
45 layer is not present. , 

The laminate of the present mvention 
described herein possess a number of 
. advantageous propertiw ^jm^^ 
known laminates gMwraDy used for the wme 
50 type ofpurpose.TTie disadvantages of jmch 
pAor famWes have been outlined 
hereinabove. More particularly, by wtue 
of the nature of the poiwdoxanc used as an 
intcriayer material m the lanmiatc of the 
55 present invenUon as weU as its unif<>r«^, b^f 
Siscontinuous disposition on th© pressure 
sensitive adhesive layer^(once the relcw 
layer or surface has been removed) the 
present laminates overall, are usually et^cr 
60 to handle with respect to their application 
to a substrate than are pnor known 

'^Thui^generally. the present laminate 
(after separation of the release layer), upon 
65 being initially positioned on to the desired 



substrate, f r example, a w^. can be easily 
' ithout adverse affects. Sh ula it 



70 



removed without — - — • 

be desired to rcposiU n the laminate, ims 
might occur, for exampl . in the case whcr 
the laminate^ in its uuUal apphcaUon to the 
substrate, was not straight, or possessed 
wrinkles, or bubbles. In such a case, the 
laminate may be easily removed by the 
applier without stretching the laminate or 
difficulty in puUhig it from the subsUatc, 75 

Moreover, should the laminate, dunng 
application, become folded upon rtsetf so 
that different areas of the pressure senative 
adhesive surface touch one another, they, 
in turn can be easily puUed apaft by Jhe 
applier. and vrithout acfveraely affecting the 
SSinate for purposes of its rcJyphc^Uon. 

Additionally, once the laminate has-been 
applied to the satisfaction of the appUer, it 
possesses sufficient adhesion to the 
substrate, so as to remain m the posiUon 
applied. Also, over a period of time, for 
example, 20 minutes to im hw. the 
adhesion, or peel value as it » b^«^^^ 
defined, increases to a sufficiently high 
value to prodiice a permanent appucation 
on the suDStrate. 

It is difficult to quantify the ease or 
difficulty with which the laminate <»n be 
initially applied or ^^^'^^J^'^ 
application, removed from the subrtrate. 
mis. the ease of application of the 
laminate depends on the skill of the person 
applying tiie laminate as well as the nature 
of the partiettlar substrate to which it is 
being appUed. Many types of fA^tatcSjto 
example; walls, composed of painted waD 
boanC painted cinder block or plastics, wiE 
be encountered by tiie typical user of this 
laminate. Lc., tiie consumer. As a rwuit, 
depending on tiie particular nature of the 
end use, the ease of appUcation and specific 
properties witii respect to degree of 
adherence encountered witii each of tiie 
different types of substrates wiU vary m an 
undeterminable manner. 

However, for any given substrate, the 
person using the present lammates should 
incounter less difficulty in applying them as 
compared to use of tiie pnor art lammates. 
i c.. a laminate witiiout the specific 
interlayer required in tiie present mvention. 

sScJly. in addition to a facing Uyer 
and a pressure sensitive adhesive layer, tiie 
laminate of the present invcnUon possesses 
means for decreasing tiie "zero pe«l value 
(as defined hereinafter) of the facmg layer- 
pressure sensitive adhesive layer 
combination composed of a d^scontmuous, 
uniformly distributed layer of a coatablc 
polysiloxane adjacent to the pressure 
sensitive adhesive layer. 

When a release surface or release layer is 
present in tiie laminate, tiie PO^V^^ane 
layer is disposed as an interiayer between 



80 



85 



90 



95 



100 



105 



no 



115 



120 



125 



130 



8 



1.541311 



8 



the pressure sensitive adhesive layer and 
the release surface or release layer. 

Thus, by virtue of the presence f the 
polysil xane interlayer of the present 

5 laniinate, there is produced a substantially 
decreased initial adhesion of the laminate 
f r a particular substrate as compared to 
that which would be encountered with a 
laminate not possessing the polysiloxane 

10 interlayer. 

Additionally, however, the amount of the 
actual adhesion at the time . of initial 
application of the laminate to the substrate 
is sufficient so as to assure that the laminate 

15 will remain adhered to the substrate and 
not separate by virtue of the lanunate*s own 
weight. 

Moreover, as noted hereinabove, the 
adhesion of the laminate of the present 

20 invention to the substrate builds up within a 
reasonable amount of time so as to provide 
a permanent installation which is essentially 
equivalent to that obtained whh a laminate 
without the interlayer of the present 

25 invention. 

Yet a further advantage of the present 
invention is its unusual characteristic of 
regenerating relatively low zero peel values 
(hereinafter defined) after a substantial 

30 residence time on a substrate. That is to 
say« if the present laminate is applied to a 
given substrate and allowed to remain for a 
given period of time, e.g. ei^t hours, upon 
remo^ from the'substrate (assuming such 

35 removal can be effected without muitilatin^ 
or destroying the substrate or laminate), it 
has been found that the laminate will 
exhibit a relatively low zero peel value. 
Thus, the properties of the present laminate 

40 with respect to its ease of initial i^lication 
are not destroyed by virtue of such 
application, but continue to reappear 
snould it be necessary to remove the 
laminate from the ^ven substrate. 

45 Another important feature of the 
laminate of the present invention is its 
excellent slip characteristics relative to the 
substrate. While this characteristic depends 
to some extent on the substrate involved, 

50 invariably, the lateral slip is substantially 
better with the present laminate than with a 
Control Laminate (defined hereinafter). 

As used herein, the term "^slip** means 
the ability of the laminate to slide on the 

55 substrate under light hand pressure. This 
property is <]utte difficult to quantify, 
although it is quite noticeable to the 
appiier. Thus, for example, on applying the 
present laminate to a wall, bv virtue of the 

60 excellent slip properties of the laminate, it 
can be actually placed against the wall, and, 
while being held against the wall with light 
hand pressure, slidably moved about the 
wall surface. 

65 This property also manifests itself with 



respect to the ability fth laminate t slide 
across itself when ne porti n f the 
pressure sensitive surface touches another 
portion of the pressure sensitive surface. 

In rder to more quantitatively 70 
characterize the improved properties of the 
present laminate, the discussion following 
hereinafter will utilize a number of defined 
terms relating to the degree of adhesion of 
the laminate to a given substrate after a 75 
specified amount of time. Additionally, 
because, as noted above, many different 
types of substrates will be encountered, in 
an attempt to generally characterize the 
substrates, the defined values will be 80 
further limited to specific test substrate 
materials which are also described in detail 
hereinafter. 

Additionally, in characterizing the 
properties of the present laminate, it is 85 
necessary to define such characteristics in 
terms of the difference between those same 
characteristics possessed by a Control 
Laminate. Such a Control Laminate 
consists of a laminte which is Identical to 90 
the laminate of the present invention, 
except for the fact that it does not possess 
the polysiloxane interia^er of the product 
of the present invention between the 
pressure sensitive adhesive layer and the 95 
release layer. 

Refernng now to the polysiloxane 
material utifized as the interia^er, it must be 
devoid of certain properties which, if 
possessed, would make it unsuitable for use 100 
in the present laminate. That is to say, if it 
possessed such properties, the resulting 
laminate would not possess the advantages 
of the present laminate. For example, the 
interlayer material should possess a 105 
sufficient affinity for the pressure sensitive 
adhesive layer. If it does not possess a 
sufficient affinity for the pressure sensitive 
adhesive layer, then, as noted above, an 
effective amount of the interiayer material 1 10 
upon stripping of the release layer from the 
laminate, will not be available for use on 
that portion of the laminate which is 
actually applied to the substrate, i.e., the 
pressure sensitive adhesive coated layer. 1 15 

In this respect, the polyuloxane utilized 
as the interiaver material in the 
embodiments of the present invention may 
be qualitatively characterized as a non- 
release material. That is to say, in the art, a 120 
"release material'* is generally considered 
to be one which possesses relatively low 
affinity for a pressure sensitive adhesive 
and which easily separates from the 
pressure sensitive adhesive on peeling. 125 

However, in the present invention, the 
polysiloxane used, preferentially remains 
with the pressure sensitive adhesive layer 
rather than the release surface where 
present. Consequently, in this context, the 130 
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polysil xane possesses "n n-release" 

'"^Addittonally, the polysfl xane cann t be 
miscibl with the pressure sensitive 

5 adhesive material used. If it is. ij.wW be 
completely absorbed or distributed into the 
pressure sensitive adhesive material 
of the laminate, and wiU not be av^able to 
engage the substrate surface when the 

10 laminate is applied to the substnUe. Thus U 
is important that the Po^y^^^^'^P^ 
present at the pressure sensitive adhesive 
substrate interface at the time oi 

15 *Tn*^a**shnilBr manner, the poly^xane 
possess certain other properties in order to 
make it suitable for use in the pn»f « 
laminate. Thus, it possesses capacity of 
forming a non-continuous turn on tno 

20 surf^ace to be coated. Generdly. in practice, 
this film is seen as a series pf sma^l beads or 
minute droplets as it is disposed onto the 
surface. A Lterial which is not capable of 
forming such a discontinuous S™. wo"" 

25 not produce a laminate havmg the desired 

'"a^ I^' herein, the term "unifom. but 
discontinuous", is meant 1° top^y 
Dolysiloxane is uniformly distributed oyer 
30 the surface of the, present "ooMtJ^e 
adhesive, but that tt is not a continuous 
film. As noted hereinabove, tho 
polysfloxane is in the fonn of a mutaplwa^ 
bf imaU beads or droplets, thus fonning a 
35 discontinuous film. However, IS app««n^ 
that the polyaloxane cannot be.ui^onnly 
di«ributi& m the form of relatively law 
globules, which, while large, «P«~ 
raual distances apart on the surface of the 
40 XseSeeLThXaWicaldistribuUo^^ 
the poiysiloxane on the pressure 
adh^vi surface would have a m^tipbcrty 
of such small droplets or be«^^«I^ «^ 
square inch of surface area of the pressure 
45 sensitive adhesive. -i , «.j«:_,i tvn^ 

A typical, but not necessarily critical ttpe 
of distribution on the P«ssure wnsidve 
adhesive layer is shown u F^pm 9. This » a 
photograph taken of a laminate wherem a 
50 dye WmT included in the poly«»oxane 
intcrlayer material prior to cOTting so that It 
could be visually disunguished from the 
pressure sensitive adhesive. The .release 
bver after preparation of the lanunate in 
55 the manner dBclosed herein, was Uien 
peeled from the facing layer^pressure 
sensitive adhesive combination, i.e. 
component 18 of Figure 5, and a 
photograph was taken of th« P'«««''; 
60 sensitive layer. The dark areas 
represent tiie colored mterlaycr maten^. 

Figure 10 is a photograph similar to that 
of F«ure 9; hoWever. this is a view of the 
releale surface of Figure 2 after the 
65 poiysiloxane (containing a dye) was appUed 



theret by gravure r 
designated A in Figure 2 mdicates ^e 
diiection fr m which the ph tograph was 
taken. It is clear, fr m a conaparison t 
Figures 9 and 10. that the actual 70 
configuration of the polysil rane droplets 
on the pressure sensitive adhesive layer, 
after peeling from the release surface, 
corresponds essentially to tiie configurauon 
of tiie droplets at the time of apphcaUon of 75 
tiie polysQoxane to tiie release surfaw. e^., 
S gravure station 34 of Figure 6. Tte 
ad<fitional matter visible m Figure to 
derives from printing on the reverse side of 
the release sheet 10, and is not relevant to a 80 
comparison of the conftairations of the 
polySiloxane droplets m ^^S}^^^,^^- 
*^It is further apparent that the 
poiysiloxane material could be distributed 
in a variety of patterns resulUng in 
somewhat less than complete coverage of 
Uie droplets on tiie pressure sensitive 
adhesive layer. For example, the 
poiysiloxane could be <»i«J*»te* J° ^ «« 
form of a plurality of very tidn paraUel or 90 
crisscross ribbons or lines on tiie oressure 
sensitive adhesive surface. Such a 
configuration would, of courw, produce a 
unifonn and discontmuous fitai and the 
SSesoftiieresultoglamtaatewouW 95 
Sffer only in degree from the .preferred 
form of the configuration descnbed 
tiierein. Lc a uniform <BstributioB of beads 

"iS^temortant is Uie capabm of the 100 
polysfloxane material to bo coated onto tiie 
desired surface- This characteristic is 
referred to herein as tiie pnmerQr of bemg 
"coatable" which is intended to have tiwt 
meaning conventionaUy given to it m tte iw^ 
laminating art, with reference to the 
coating of films, whetiier continuous or 
(tiscontinuous, onto surfaces dunne the 
preparation of such Ipinates. Tliat B to 
Mv. tiie material must be maphysical form "u 
suitable for allowing ft to & jpread or 
sprayed onto a surface m a relatwely thm 
continuous or discontinuous filnu Thus, [or 
example, in order for a pressure sensmve 
SScave material to be used m such a 115 
laminate, it must be eitiier coatable, m and 
of itself, or be capable of beme put mto a 
form whereby it can be coated. 



form whereoy n cwi oe cuw»u. 

Consequently, tiie property of being 
coatable/ as that term & used herein, does 120 
not necessarily mean, that tiie poiysiloxane 
material, in and of itself, "'f,,*'' * 
viscosity (or molecular weight), that it can 
be coated without further dilution or 
emulsmcation. It is sufficient that the 125 
material be susceptible to such dduUon or 
emulsification. or other treatment, so as to 
allow it to be applied in a uniform, but 
discontinuous film onto tiie desired surface 
Typically, for example, such material can 
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be formed int an emulsion (generally an 
aqueous emulsion) or dissolved in an 
appropriate solvent. 
If the material cannot be coated nto a 
5 surface, then, as is apparent, it cannot be 
used to make the laminate of the present 
invention. 

Understandably, the molecular weight, 
or the viscosity of the interlaver material is 

10 a factor in determining whetJier or not the 
materia] will be coatable in accordance 
with the above deGnition. Considering the 
nature of the specific polysiloxane 
materials defmed hereinbelow, it is cleariy 

15 within the skill of the art worker to adjust 
the molecular weight, and/or viscosity of 
the material so thst it is cobble. 

With respect to the characterizing 
parameters used herein, the following 

20 constitute defined terms: 



]. Peel Value 

Die-cut l'x6' samples of the laminate 
are mounted on 2'x6' surfaces of "Stainless 
Steel", **SBR" or "Acrylic** surfaces, as 
defined hereinafter. The specimens of the 
laminate arc mounted by first removing the 
backing release sheet and placing the 
adhesive coated component in the center of 
the test panel. The specimen is smoothed 
onto the panel lightly with the hand leaving 
the last inch of the specimen free from the 
panel. Thereafter, a strip of the backing 
paper that was removed b placed under the 
last free inch in order to prorvide means for 
lifting the specimen from the test panel 

The specimen is then rolled using a 4-1/2 
pound rubber hand roller for 15 seconds m 
each direction employing no additional 
hand pressure, Le., the total pressure is 
supptied by the weight of the roll itself. 

The sample is then allowed to remain at 
room temperature for the specified period of 
time. In the case of the peel value at zero 
time, the specimen is removed from the 
panel with 10—15 seconds actual elapsed 
time from the time of mounting. 

The test panel is mounted into the lower 
jaw of an Instron machine Model No. TM- 
2360-011, and the free end of the strip of 
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30 



35 



40 



45 



50 



55 



60 



stainless steel c nforming to QQ-S*766, 
Qass 302 or 304 (AISI 302 or 304) stainless 65 
steel having a bright annealed finish. The 
surface roughness height is 2.0 micro inches 
±1.0 micro inches arithmatical average 
deviation fr m the mean line, as obtained 
from the Pressure Sensitive Tape Council, 70 
1201 Waukcgan Road, Glenview, Illinois 
60025. 

3. "Acrylic" Surface 

A 3/8' standard wallboard surface 
painted with two coats (with a roller).of an 75 
mterior white acrylic based latex paint 
(DuPont) Luclte (Revered Trade Mark) 
2360 interior latex paint). 

4. "SBR" Surface 

A 3/8' standard wallboard surface 80 
painted with two coats (with a roller) of 
styrene-butadiene rubber based paint 
(Sherwin Williams Latex Interior 
Edgewater Blue). 

5. All viscosities were measured at about 85 
25*'C (room temperature) using a 
Brookfield Synchro-Lectric. Model LVT 
viscometer and are reported in centiposes 

deferring now in greater detail to the 90 
pdysiloxane, the material which we have 
found to possess all of the above noted 
properties, and to produce the desired 
advantageous properties in the laminate 
obtained are coatable pol:f8iloxanes 95 
consisting of monomeric units having 
structures (I) and (11) as follows: 



backing paper is placed in the upper law. 
The sample is then peeled back on itself at 
an angle of 180'' for a distance of 2.48 
inches and the average peel adhesion 
strength is recorded in grams per inch of 
width. This value represents the peel value 
for the indicated time period. 

This procedure was used to determine all 
peel values referred to herein. Preferred 
values are less than 600 grams on the 
stainless steel surface, and less than 500 
grams on the acrylic and SBR surfaces. 

2. Stainless Steel Surface 
The stainless steel surface is a sample of 



(I) 



and 



(II) 



wherein 

\i)' phenyl; 

(ii) methyl; 

(iii) tolyl; 



(iv) 



R. 



H 
I 



100 



105 



wherein R, and R, arc the same or 
different and are hydrogen, methyl, 
or ethyl; or 
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(v) pdyoxalkylene having the structural 
formula 

-R^OQHA(0C,HJ.OR« 

wherein R, is an alkylene group 
having at least two carbon atoms, R« 
is a monovalent hydrocarbon group 
having from 1 to 10 carbon atoms, n 
and m are integers the sum of which 
is such that the oxyalkylene block 

R«0(C,H«0UC»H40)n 



has a molecular weight of at least 
ISOO and from IS to 60 weight 
percent of the oxyalkylene units are 
oxyethylene units, and whereuj the 
15 oxyalkylene block constitutes from 

85 to 30 weight percent of the 
polysOoxane polymer; 
R, U methyl, ethyl, or phenyl: and 
R, and R4 are the same or different and 
20 are methyl or ethyl: ^ „ . 

with the proviso that when is group (1), 
(B). (iu) or Civ), the prime mote P«roent of 
rtiirtuAs (D is from about 03 to about 50 
and the prime mole percent of structure m) 
25 is from 5)0Ut 99.5 to about 50, and when R, 
b group (V), there are at least thr^ unto 
ha^g structure (I) and at least 40 umtt 
having structure 01). ,. 
Preferred are those Poly«Uoxane8 
30 whS R, b ph«iyU R, fa P£«0*5 
methyl, and R, and "•^^jSj? 
potysfloxanes are r^^^'^yj^^^ 
^en the prime mote percent of W. x. " 
from 0 J to 30 and the prime mote percent 
35 of nn y is from 99.5 to 70.0. Generally, 
wUnXis phenyl and Rj,Rh 
methyl, in accordance wii the above, toe 
preferred polysUoxane has a number 
average molecular weight fn>« .25,000 to 
40 250,o56, although, here again, the prune 
factor iii determining molecular weight 18 

the ability to coat or to render tfte 
polvsiloxine coatable. P«Jrticularlx. 
orefened is a polydioxane wherem Ri » 
■45 pSundxisa&ut4j5.andtoenm^^ 
aver4^ molecuter weight is about 7O.M0. 

aSo desirabte P«ly»'loW^'S^ 
the above structural formuU wherem R, u 

methyl and x equals ,y. Oe"?'^' '"^J 
50 polysUoxanes have a viscosity m the range 

from 60x 10» to 20x 10» cps. 

Another preferred polysUoxane within 
the scope of the above formula is 
that wherein R, is a vinyl .group 
55 and x^is from 40 to 60, and y is from 
60 to 40, and the number average molecular 
weight rs in the range from 5x 0» to IxlflP. 
/G used herein, the term "pnme mole 



their production are c nventional and ue 
described in detail in U.S. Patent No. 
2.560,498, t which the reader is referred. 

Another class of desirabte polysiloxanes t»5 
are those wherein R, is the polyoxalkvlen 
block described hereinabove. Meth ds tor 
areparing this class of material is descnoed 
in U.S. Patents 3.505,377 and U-S- 70 
Patent N . 27.541, to b th f which the 70 
reader is referred. 

Particulariy preferred in this class of 
polysiloxanes a a hydrolyucaUy stabte 
silicone surfactant composition containing 
a dimethylsUoxane - oxyalkjrtene block 75 
copolymer wherein the oxyalkylene block 
of the copolymer contains oxyeUiylene 
and oxypropylene units and R», Ri and 
R^ as described hereinabove are methyl 
and which possess a viscosity at room 80 
temperature of about 2250 cps. (measured 
with a number 4 spindle at 30 r.p.in.). 

It is noted that inasmuch as the suoxane 
polymer utilized must be coatable, they are, 
generally, not cross-linked, nor do they 85 
cross-link over a period of time under 
normal storage conmtions or in the absence 
of cross-linking agents. 
Typically, the polysiloxanes which can be 

used in the present invention have the 90 
structural formula: 




60 



wherein R.. R.. ^"^f^^^^ ^ 
nercent or number of structoral unm 
ffl^ed I and n ate as defined above. R, 95 
STd^w are polymer chain temmd^^ 
Due tS the relatively long 
polymer chains, the port^c^l" .8~"P? 
Miitituttaj R, and R« are pttwxA m trace 
amounts. CoMeauently. the effect of such ICO 
Soups, even Tf they are chemically 
feactive. i.e.. can react with certain of the 
S chenulal entities in the polymer. « 
minimal, and, as a practical matter. 
KcUbte. Thus. whSe It is preferred 105 
Sat R, and R» are hydrogen or Mturated 
tower alkyl. e*. having 1 to 10 carbon 
SoSs. thTpaScular cSemicsJ M^ire of . 
l^chtinninS groups is not cirticalso^^^^^^ 
of course, as the groups do not adversely uo 
effect the desired properties of the 

P°ffi"Xe of subscript "n" detenmnes 
the molecular weight of the PolV"" ^nd. 

discussed »'«r«J|J°;^i; " 

pe;^ent^Utoe;umb;;;r;i^o^^^^^^^ TrSFffS^'^^^ 
^rh^Sloxr^ks^^a^^^^ ?reLrinvent£»n may be deposited or • 
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applied onto the release surface using a 
variety of techniques well known and 
conventional in the art. Thus, for example, 
the polysiloxane, whether it is used as is, or 

5 diluted either in a solvent r an aqueous 
emulsion may be applied using a gravure 
roll, knife vcrroU, a reverse roll coating 
technique, the so-called flexographic 
printing technique, or a controlled spray. It 

10 IS thus within the skill of the art to use any 
of these techniques to apply the 
polysiloxane material and to rebate the 
parameters affecting the deposition, e.g., 
concentration or roll speed so as to deposit 

1 5 a piform discontinuous film in accordance 
with the descriptioo hereinabove. 

Insofar as the actual phydtal form of the 
polysiloxane material wiu respect to the 
deposition technique is concerned, any 

20 type of conventional organic solvent e.g., 
aliphatic and aromatic organic solvents can 
be used. The controlling factor in the 
selection of such a solvent is merely that it 
be one which is commercially available and 

25 does not have an adverse influence on 
either the economics of the process or 
product and of course, does not adversely 
affect the product itself. 
Alternatively, the polysiloxanes mav be 

30 incorporated into an aqueous emulsion 
u^g convcfldonally known emulsifying 
agents and conventional emulsifying 
technioues. Hero, again* such techniques 
are well known to' the skilled artisan in this 

35 technical field. 

It is further possible, depending on the 
viscosity of the undiiut^ pol>^nloxane 
material, to use it as is, without a diluent 
The amount of the deposit can vary over 

40 a wide range and depends on the specific 
polysiloxane which is used as well as the 
technique used for coating and other 
parameters which would be characteristic 
of the specific process being used. 

45 However, conventional art techniques 
would be used to adjust and to optimize 
these parameters in order to optinuze the 
product properties. 
For example, if a rotogravure deposition 

50 technique is used with a solution of the 
polysiloxane in an impropriate organic 
solvent, the concentration of the solution 
would vary depending on the specific type 
of rotogravure roll used, i.e., the number of 

55 lines per inch, and the design on the 
rotogravure roll, e.g., straight line or 
pyrimidal. 

We have found, generally, that such 
solutions will most preferably have a 

60 concentration from about 0.125 to 15% by 
weight in the given solvent. Within this 
concentration ran^c, using rotogravure or 
spray techniques, it is possible to deposit 
from about 0.002 to about 1.0 gram per 

65 square meter on a dry weight basis of the 



polysiloxane and this generally will lead to a 
product having properties within an 
optimal range. 

In any event, the specific manner of 
deposition should be regulated so as to 70 
produce a substantial decrease in the zero 
peel value of the product as compared to a 
control laminate and to provide for a 
twenty minute peel value of at least about 
100 grams. Preferably, the reduction in the 75 
zero peel value as compared to the zero 
peel value of the control laminate is in the 
ran^ of at least greater than about 25%. 
It IS possible, of course, that for a 
specific purpose, the skilled artisan might 80 
clesire to decrease the percent reduction in 
the zero peel as compared to the control 
laminate. 

All of the above mentioned deposition 
techniques lend themselves to the 85 
formation of a uniform but discontinuous 
film of the polysiloxane material onto the 
release surface or the pressure sensitive 
adhesive surface depending on whether a 
direct or indirect coating process is used. 90 
As noted, a typical illustration of such a 
uniform but discontinuous deposit is shown 
in Figures 9 and 10. 

The following examples illustrate the 
present invention: 95 

EXAMPLE I 

A rdease sheet was prepared from kraft 
paper (42 pounds per ream) by coating it 
wiu a conventions silicone release finish, 
for example, Dow Coming S^off 23 with 100 
DC 23 A catalyst, the amount of coating 
being about 0.5 pounds per ream. The 
paper was coated on the machine finished 
mce. The coating was carried out using an 
80 line quadrangular gravure coating roll. 105 

The solids content of the silicone release 
material in Tolusol 50 fa 1:1 mix of toluene 
and heptane) was 3.8^. After coating, the 
coated paper was subjected to drying and 
curing conditions in an oven at about 350^ 1 10 
to 400**F for about one minute. 

The kraft paper used, in the usual 
commercial embodiments, generally carries 
printed information, e.g., application 
instructions, suggested use or measuring 115 
scales to facilitate cutting, on the non- 
release side. 

A solution of 3% to 10% by weight of a 
phenyl methyl dimethylpolysiloxane 
containing about 4.5 prime mole percent of 1 20 
phenylmethylsiloxane groups and having a 
viscosity of 18,000 cps (number 4 spindle at 
30 rpm) was prepared in Tolusol 50 solvent 
It was applied to the above prepared 
release paper using a 165 line quadrangular 1 25 
graviirc roll. The thus coated release sheet 
was dried at a temperature of about 160 to 
180"F for about 15 to 30 seconds using heat 
circulating ovens. The deposit of the 
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polysiioxanc material was in the fonn of a 
uniformly distributed disconUnuous fiim 
similar t that illustrated in Figur 10 
here f. The dried d posit f the 
p lysiloxanc on the rcleas sheet was thus 
about 0.17 to 0.5 grams/m*. ^ 

A pressure sensitive adhesive was then 
coated onto the thus treated release layer 
with the polysiioxanc thereon. For this 
purpose, an aqueous emulsion of an acryuc- 
vinyl acetate copolymeric pressure 
sensitive adhesive having a solids content of 
about 50.0;j by weight, a viscosity of 481 
cps (#3 spindle at 60 rpm) and a plasticitv of 
\J mm Oicreinafler referred to as ' P-SA. 
1" was used. The adhesive was apphwl by 
reverse h)ll coating . Alternatively, a 55 Ime 

Quadrangular gravure roll can be used. The 
ry deposit of the pressure seosiUve 
a<nicsive ranged from about I to 2 
miUigrams per square centimeter. 

Thereafter, the sheet coated wrfh the 
pressure sensitive adhesive was dried at 
about 240*»F for about 5—10 seconds to 
remove the water from the emulsion. 

Finally, a polyvinyl chloride film having a 
thickness of about 3.5 mils \ras marncd to 
the thus coated release sheet by passmg the 
combination through a nip at a pressure ^ 
about 30 psi. The toal product was roll^ 
into a suitable package for subsequent 
cutting and packaging. 

Attemately. other commercial pressure 
sensitive adhcsivcs may bo used. For 
example, an acrylic-vinyl acetate 
copolymer (water base), having a "oU^ 
content of about 53.0, a viscosity ofg7 cps 
O^O spindle at 60 rpm) and a plastio^ of 
2J0 mm (hereinafter referred to as "P.S.A. 
2"), an all buM polyaciylate based pressure 
sensitive adhesive, (water base) hawg a 
solids content of 57, a viscosity of 30Z 
cps (#3 spindle at 60 rpm) and a plasUcityof 
^KSTdnafter re& to as ^?SA. T\ 
or an organic solvent base prcsswe sen^ive 
adhesive, suSh as, an acrylic-vinyl acetate 
^ol^er having a solids content of about 




50 (hcreinaiier rcicncu w m » .w.*^ ^/ — / 
used. These are typical of the commen:!^^^ 
available pressure sensitive adhesives which 
are convcnUonaUy used for prcparauon of 
these types of laminates. 
55 Depending on the specific pressiue 
sensitive adhesive and type of w^^^^ 
surface used, the Preferred method o^^ 
deposition. i.c. concentration of ti^e 
pofysUoxane in the diluent can vary. Fbr 
cxinple, with the P.S.A. I and P SA. 
preferred concentration is from about 8 to 
lOV bv weight, whereas with P.S.A. z, a 
concentration of about 3 to 5% by weight is 
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^'^In^addltion to the above described acryUc 



based pressure sensitive adhesive materials, 
the laminate of the present invention can be 
prepared using there nventi nal pressure 
sensitive adhesive systems such as, those 
composed of styrenc-butadienec p lymcr, 
a highly stabilized ester resin and an anti- 
oxidant. A typical formulation of such an 
adhesive system can be prepared by mixing 
100 parts of styrene-but^idiene copolymer 
having 23.5% bound styrcne (Amenpol 
101 1 manufactured by B. F. Ooodnch) with 
75 parts of a highly stabilized ester rcsm 
(Foral 85 manufactured by Hercules, Inc.) 
and two parts of an anti-oxidant, sucn as, 
for examnle 2. T - methylene - bis(4 - 
methyl ^t-butyl phenol), (Antioxidant 
#2246 manufactured by American 

EXAMPLE! 

A scries of laminates b accordance with 
the present mvention were prepared using 
the process conditions and components and 

Srocedurcs set forth in Example I. 
[owever, a scries of tliree different 
polysiloxanes were used, and were appued 
m solution concentrations ranging from 5 to 
15 weight percent. Additionally, two 
different pressure sensitive adhcaivw were 
used. Thus, each particular polysiioxane 
material and each concentration level wm 
utilized to prepare a laminate sample witn 
each one of the two different pressure 
sensitive a^erives. , . ^ 

Thereafter, the zero minute and twenty 
minute peel values were detenmned. Also 
detcnntoed were the peel values of the 
samples after they had aaed for 16 hours 
and7 days, respectively, although the 7 day 
peel value was determined only on the 
stainless steel surface. The results of these 
analyses are set forth in "Table I hereof. 

The pressure sensitive adhesives used 
were P.SA. I, and P.SA. 4. 

The polysiloxanes used were the 
phenylmethyldimethyl polysiioxane of 
Example I, hereuiafter referred to as inter- 
layer A, a dimethylpolysiloxane havinjg a 
viscosity of about 60,000 cps (referred to 
hereinafter as intcrlayer B), and a 
dimethylsiloxane-oxyalkylene block 
copolymer contmning o^ethylene and 
oxypropylene units and having a viscosity 
of about 2250 (referred to hereinafter as 

^" Thc^^I^cation of the solutions of the 
polysiloxanes was performed using a 165 
line quadrangular cell rotogravure roU, 

Additionally, two control samples were 
prepared using each of the pressure 
sensitive adhesives. These control samples 
were prepared in an identical manner to 
each of the other samples except that the 
polysiioxane interlayer was not present. 

The results obtained are set forth m 
Table I. 
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As can be seen from the data in Table 1, by 
controlling the am unt f th polysUoxane 
deposited the desired decrcas m the zer 
peel value can be btained. 

As further shown from the 20 minute peel 
value and the extended applicaUon peel 
values, i.e., 16 hours and 7 days, a 
significant build up in the peel value is 
effected as the peel values approach those 
of the controls. , , ^. . 

For purposes of subjectivo evaluation, in 
separate tests, each of the samples obtained 
was hand tested for case of application of a 
6 foot long 18 inch wide sample onto a waU 
having each of the above defined sufaces. 
In each case, those samples in accordance 
with the present invention exhibited 
remarkably easier application properties to 
the wall then did the corresponding control 
samples. Thus, samples C throuRh T could 
be easUy applied to the wall, easily removed 
therefrom for repositioning or 
straightening, did not exhibit as nmy 
wrinkles or air bubbles, and the wnnkles 
and air holes that were present were easfly 
smoothed out or removed, tn contrast to 
the control samples which presented much 
more difficulty with respect to these 
subjective parameters. 

In the same subjective mannw, the 
samples were checked for "slip** as defined 
heranable and the capacity to be puued 
apart when two portions of the pressure 
sensitive adhesive surface touch one 
another. For this latter charactenstic, a 
portion of the sample was folded upon 
Itself and pressed with strong hand prcssije 
and then peeled Mart, In each instance, the 
samples prepared in accordance wrth jbe 
present invention were easily peeled with 
no noticeable pullmg of the adhesive layer. 

Moreover, when each of the control 
samples were folded adhcsive-side to 
adhwive-side, and pressed together under 
strong hand pressure, it was difficult, if not 
impoMible, to peel the two sides from one 
another without significant strctchmg of the 
vinyl and distortion of the pressure scnsiUve 
adhesive surface. 

50 EXAMPLE 3 

A series of experiments was earned out 
to illustrate the effect of different methocte 
of application of the polysUoxane material. 
In these tests, the procedures »«t forth m 

55 Example 1 were followed, except for the 
vs^ables defined hercinbclow. The 
nrcssure sensitive adhesive material used 
was P.SA. 1, and the polysUoxane was 

60 ^"vanout concentrations of the 
polysUoxane in Tolusol 50 were app icd 
using a 165 line quadrangular gravurc roll at 
various application pressures. 

In order to effect zero pressure of the 
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roll, the pressure sensitive adhesive 65 
material was directly coated onto the vinyl 
film and then th van us concentraUon 
s luUons of the polysUoxane were directly 
c ated nt the surface of the pressure 
sensitive adhesive using a 165 Ime gravurc 70 
roll. The product was then dned and was 
not subjected to a laminating nip. However, 
a release sheet was appUed to the surface by 
hand in order to protect the surface from 
contamination. 

Also, in order to effect zero pressure, a 
series of polyvinyl chloride fiber saBiples 
hftvintt the pressure sensitive adhesive 
SeSalcoat^ltherconintheconvc^^^^ 
manner were sprayed using soluUons of the 80 
polysiloxane material which varied in 
concentration. The spraying was earned 
out using a fifty pound air pressure, a #36' 
nozzle, with one pass at 14 mches from the 
surface of the adhesive. " 
Additimally. several sohidons of differing 

coSceSoii of the Pol3^MXe 
aapUed to the release sheet with a 165 hne 
Sa«ngularBavureroU.aiidthenthefam 
SriainSiate«rto the .thus coated and 90 
release sheet using nip pressures of 10, 20, 
40. and 80 pounds per square inch. 

The peel values at zero tune, at 5, 10, and 
60 minutes were determined. 
The results of the test with the 5% 95 

solution of the P<>ly«"««°i5f Ji'SlIi^ 
Figure 1 1. As can be seen from im ngure, 
f<^rSose samples wherein the polYiaoxuw 
was used, significant and substanUal 
dMreaswin the initial peel values were 100 
SKId as compared to &a of the conttol 
sample which was P."Pa"l" 
conventional manner uong .a Ofty pound 
nio oressure for the landnation. . 
ffi»12 shows tiie change in pee value 105 

witii time fcr solutions oTSe polysiloxane 
having varying concentnUions wtensuc 
solutions were sprayed onto tiie pressure 
sensitive adhesive. * , ,« 

Iff each case, it is seen tiiat.by virtue or l lu 
the use of tile polyaloxane mterlayer of 
tiie present invention, «»8nificant deci»asM 
in tiie peel values at zero time andm the 
rangefim20to30minutejcanbeobtam<rf. 
Kover. tiiese peel values budd up m US 
time to provide a permanent a<tti«»oi» <>» 
the laminate to tiie particular substrate. 

This data furUier illustrates Uie manner 
in which the process pmmetera CM ^ 
varied to achieve different denies of 120 
change in tiie initial peel value from the 
controUn accordance witii tiie desire of the 

skilled artisan and the specific end use 
intended for the laminate. 



EXAMPLE 4 . 125 

A series of samples were prepared using 
the procedures set fortii in Example I 
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bereinab ve and utilizing- P.S.A. 1 and 
interiay r A as the polysilxane material. 

Various concentrati ns f the 
polysiloxanc in Tolusoi 50 were used and 
were applied t the release sheet using 80, 
120, and 165 line quadrangular cell gravure 
rolls. 

Depending on the concentration of the 
solution and the size cells of the gravure 
roll, the amount of deposit and zero peel 
value varied. It is notecf that the 80 line roll 
possesses larger cells than the 165 line roll. 
In fact, in terms of volumetric csqpacity, the 
80 line roll deposits 2.6 tunes as much 
volume per cell as compared to the 165 line 
roll and the 120 line roll deposits 1.6 times 
as much volume pei^cell as tne 165 line roll. 

The peel values of the various samples 
produced after various ageing times starting 
with zero time as denned herein were 
measured. 

Figures 1 1,12, and 13, show the variation 
in peel value with time for samples 
prepared using varying concentrations of 
the polysiloxane deposited with ^vure 
rolls naving 165 lines inch, 120 hnes per 
inch, and 80 line|sper inch, respectively. As 
shown in these Figures, m each and every 
case, the same general trend with re^ct to 
decreasing initial peel value is observed as 
the amount of polysiloxane material is 
increased either by virtue of the 
concentration used with a given gravure 
roll or by virtur of using a larger cell 
gravure roll. 

Hgure 14 shows the change in peel value 
with time for a spedfic concentration 



solution of the p lysitoxane (10% by 
weight) with changing cell volume in the 
gravure roll. Thus, as can be seen, a 40 
significant decrease in the zero peel values 
from that of the control are realized and 
also, with increasing volume of the gravure 
roll cells, a general decrease in the peel 
value f r any given time period is observed. 45 

The same general trend is seen for other 
concentrations of the polysiloxane 
material. 

EXAMPLE 5 
The laminate as prepared in Example 1 in 50 
accordance with the present invention 
using P.S.A. 1, was subjected to a series of 
peel tests at various times in conjunction 
with a control. Particularly, samples of each 
of the laminates were adhered to an acrylic 55 
painted test substrate for periods of zero 
minutes, 20 minutes, 1 hour, 3 hours, 5 
hours, and 16 hours. The peel value at each 
of these periods of time was then measured. 
Additionally, after having the peel vahie 60 
measured at the specined time, each 
sample was then readnered to the substrate 
and tests for zero peel and 20 minutes peeL 
These latter two values are referred to in 
this example as "repeat zero peer*, and 65 
"repeat 20 minute peel**. Thus for example, 
considering the sample which was allowed 
to remain on the substrate for one hour, 
after it was removed and the one hour peel 
value determbed, the sample was men 70 
reapplied to the acrylic substrate for 
determination of its repeat zero peel, and 
repeat 20 minute peel. The results from 
these tests are tabulated in Table 2. 



TABLE 2 



CONTROL 



LAMINATE OP 
PRESENT INVENTION 



80 



Zero 
Minutes 



20 

Minutes 



85 



Repeat 
0 

20 Min. 



Peel Value 
463 

373 
587 



Peel Value 
251 

192 
304 



20 Mitt. 



Repeat 0 
Repeat 20 Min. 



629 
429 
580 



394 
221 
333 
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TABLE 2 (cont.) 

CONTROL 



LAMINATE OF 
PRESENT INVENTION 



One 
Hour 



Three 
Hours 



Five 
Hours 



Sixteen 
Honrs 



1 Hour 

Repeat 0 

Repeat 
20 Minutes 



729 
478 

670 



449 
255 

379 



3 Hours 



Repeat 0 



Repeat 
20 Miaates 



801 
467 

665 



574 
287 

372 



5 Hours 
Repeat 0 

Repeat 
20 Minutes 



777 
510 

653 



585 
284 

407 



16 Hours 

Repeat 0 

Repeat 
20 Minutes 



993 
587 

740 



627 
334 

398 



As shown in Tabic 2, one of the very 
desirable characteristics of the lamumte m 
accordance with the present toventoon is 
that even after a ngnificant amount of tune, 
the peel value is not so high as to adversely 
affect the substrate should it bo desired to 
remove the laminate from the substrate, 
although the peel value docs build up to a 
level which is more than adequate for a 
permanent uastallation. Moreover, upon 
such removal, the repeat zero peel ijmicn 
the laminate exhibits is relatively low. Tmis, 
upon removal from the substrate even alter 
the extended period of time, Le.. 16 hours 
in this case, the laminate exhibits peel 
values which are sufficiently low so as to 
facilitate the rcappUcation of the lammate 
to a substrate with essentially the same e^e 
with which it was initially secured to the 
substrate. 

EXAMPLE 6 
Siliconized #42 machine finished paper 
(designated herein as MF #42) and 
siliconized kraft paper having a 



polyethylene coating were gravure coated 
ising a 165 line quadrangular cefl gravure 
roll and varying concentrations of 
interlayer A as used in Example 1 m Tolusol 
50 solvent. The samples were subsequently 
dried in an oven. Half of the samples were 
coated with 0.35 ounces per square yard 
(dry weight) of P.S A. I pressure sensitive 
adhesive and the remaimng half were 
coated with 0,33 ounces per square yard 
(dry wcirfit) of P.S A. 4 adhesive. Control 
sainples wherein interlayer A was not used 
were also produced, ^ . ^ . 

The adhesive coating was dned in an 
oven and a 3.5 mil polyvinyl chloride film 
was married onto the thus dried adhesive at 
the oven exit and passed through a mp 
roller at a 40 pounds per square inch 
pressure. ^ . t « 

A scries of the Control samples were 
used for direct coating of the interlayer 
material onto the adhesive surface. For this 
purpose, the release sheet was removed 
from the Control sample (controls havmg 
both types of pressure sensitive adhcsivcs 
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utilized for this) and inferlayer A was 
applied using a 165 line roll directly ont 
the surface f the adhesive. The volatiJes 
were driven ff in an oven and the release 
5 sheet was relaminated to the directly 
coated pressure sensitive adhesive-vin^l 
combination by passing through a 40 psi nip 
roll. 

For those samples which were directly 
10 coated, tests wherein the interlayer 
material was dyed showed that essentially 
none of the interlayer material was 
removed upKon strippmg of the release 
sheet. Thus, in the inoirect coating process, 
IS wherein the interlayer material is coated 
onto the release l^er, upon strippinz the 
release layer front the remainder of the 
laminate, a very small amount of the dyed 
interlayer material is observed to adhere to 
20 the release surface. 

In contrast, on using the direct 



application approach as described herein 
above, and on subsequent peeling of the 
release layer, relatively little, if any residue 
of the interlayer material can be seen on the 25 
release surface. 

As a result, it can be assumed that 100% 
of the polysiloxane remains on the pressure 
sensitive adhesive. Consequently, the 
actual amount of interlayer material on the 30 
adhesive surface can be calculated from a 
knowledge of the concentration of ttic 
original application solution of the 
interlayer material, the volume of the cells 
of the rotogravure roil, and the specific 35 
gravities of the solutions used. 

On each of the samples thus prepared, 
peel values at zero time, 5 minutes, and 20 
minutes were determined. A summary of 
the results obtained with these tests is set 40 
forth in Table 3. 
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The data in Table 3 illustrates the 
variation in the percent reduction in zero 
peel as compared with the control with 
reject to the use of different adhesives as 

S well as different types of release sheets and 
methods of application. However, in each 
and every case, a significant reduction in 
the zero peel value was obtained when the 
interlay er in accordance with the present 

10 invention was used. 

This data also indicates that the direct 
method of application appears to be 
somewhat more eHicient than the indirect 
method. However, at the present time, the 

IS direct method is not as commercially 
pVeferred. This is primarily due to the 
difficulty in carrying the facing layer 
througjh a series of processing steps. Thus, 
in the indirect method it is the release sheet 

20 which is carried throu^ the various 
process steps and the facing layer* which 
generally tends to have less dimensional 
stability than the release sheet* only enters 
at the very last step in the process. 

25 The last column in Table ) sets forth the 
amount of potysiloxane deposit required for 
each pressure sensitive adhesive-release 
sheet combination and method to give a 25 
percent reduction in peel value as 

30 compared to the Control. These values 
were determined by grq)hical]y plotting the 
variation in percent reduction of the peel 
value with the amount of pplysiloxane 
deposited and tabulating the amount of 

35 deposit at the 25 percent reduction point It 
is thus apparent that these values are 
independent of the concentration of the 
polysiloxane solution. 

WHAT WE CLAIM IS:— 

40 1. A laminate which comprises a 
discontinuous, uniformly distributed, 
polysiloxane layer on a substantially 
continuous layer of pressure sensitive 
adhesive on one surface of a facing layer, 

45 the polysiloxane consisting of monomeric 
units having structures (I) and (IQ 




(0 phenyl; 

(ii) methyl: 

(iii) tolyl; 



R, H 

(iv) \:=r«i 

wherein and R* are the same or 55 
different and are hydrogen, methyl, 
or ethyl; or . 

(v) polyoxalkylene having the 
structural formula 

-R,(OC,H4)„(OCH^OR, 60 

wherein R5 is an alkylene group 
having at least two carbon atoms, R^ 
is a monovalent hydrocarbon group 
having from 1 to 10 carbon atoms, n 
and m are integers the sum of which 65 
is such that the oxyalkylene block 

R^QiH,0UCiH40)n 

has a molecular weight of at least 
1500 and from 15 to 60 weight 
percent of the oxyalkylene units are 70 
oxyeth^ene units, and wherein the 
oxyalkylene block constitutes ^rom 
85 to 30 weight percent of the 
polysiloxane pdymer; 
Rj is methyl, ethyl, or phenyl; and 75 
Rf and R4 are. the same or different and 
are meth^ or ethyl; 

with the proviso that when Ri is group 
QiX (vS) or (iv), the piime mole percent of 
structure (I) b from to 50 and the prime 80 
mole percent of structure (II) is from 99 J 
to 50, and when Ri is group (v), there are at 
least three units having structure H) and at 
least 40 units having structure (11). 

2. A laminate according to claim 1 85 
wherein the polysiloxane is present in an 
amount effective to decrease the zero peel 
value (as detennined bv any of the tests 
herein described) of the laminate by at least 

25 percent from the zero peel vuue of a 90 
control laminate from which the 
polysiloxane is absent 

3. A laminate according to claim 1 or 2 
wherein the polysiloxane is present in an 
amount effective to produce m the tests as 95 
hereinbefore described a zero peel value of 

less than 600 grams on a stainless steel test 
surface and less than 500 grams on acrylic 
and SBR test surfaces. 

4. A laminate according to claim 1 , 2 or 3 100 
wherein the amount of polysiloxane is at 
least 0.002 grams per square meter on a dry 
weight basis. 

5. A laminate according to claim 4 
wherein the amount of polysiloxane is in 105 
the range from 0.002 to l.O gram per square 
meter on a dry weight basis. 

6. A laminate according to any preceding 
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claim wherein Ri is phenyl and R^, Rj and R4 
arc methyl. „ ^ 1 • r 

7. A laminate acc rding t claim 6 
wherein the prim mole percent of 

5 structure (0 is from 0.5 to 30 and pnme 
mole percent of structure (II) is from 99.5 
to 70. . , . -7 

8. A laminate according to claim / 
wherein the prime mole percent of structue 

10 (I) is about 4.5 and the prime mole percent 
of structure (II) is about 95.5. . . 

9. A laminate according to claim 6, 7 or 8 
wherein the polysiloxane possesses a 
number average molecular weight of from 

15 25.000 to 250,000. 

10. A laminate according to any one of 
claims 1 to 5 wherein Rj is phenyl, Rj is 
phenyl, and R, and R, are methyl. 

11. A laminate according to any. one 01 
20 claims I to 5 wherein Ri b methjH, the 

prime mole percents of structures (I) and 
(H) arc equal, and the polysiloxane 
possesses a viscosity in the range from 
60x10* to 20xl0»cps. 
25 12. A laminate according to any one ot 
claims 1 to 5 wherein Ri is 



\ 



C»CH— 



30 



35 



40 



45 



50 



55 



and Rt and R« are H. the prune naole 
percent <rf structure (I) is from 40.0 to 60^ 
and the prime mole percent of structure (u) 
b from 60.0 to 40.0, and the polysQoxaiie 
possesses a number average molecular 
weight in the range from Sxltf to IxlO^. 

iSTa laminate according to any one of 
claims 1 to 5 wherein Ri is polyoxalkylcne 
and Ri, R* and R4 are meth^ andthe viscosdy 
of the polysiloxane is about 2250 ops. 

14. A (aminate according to any one 
preceding claim wherein the amount of the 
pressure sensitive adhesive is in the range 
from 0 J to about 8.0 mg/cm*. 

15. A latninate according to any 
preceding claim wherein the pressure 
sensitive adhesive is a water-based acrylio- 
vinylacetate copolymeric or water-based 
polybutylacrylatc adhesive; or an orgamc 
solvent-based acrylic-vinyl acetate 
cdpolymeric adhesive. 

16. A laminate according to any one 
preceding daim whoein the fiEtdns ^rer is of 
biittcd, woven or nonwovcn textile ralHic, incj^ 
foil, wood veneer paper, a continuous film 
of polymeric plastics material, or a "Im of 
such a plastics polymer having a metallic 
coating thereon. 

17 A laminate according to any one 
preceding claim wherein the facing layer is 
composed of a decorative layer and a 
transparent protective layer 



18. A laminate acc rding to any 
preceding claim wherein the disc ntmuous 
polysiloxane layer is an int rlaycr between 
the layer of adhesive and the release 
surface of a rcleasable backing layer. 

19. A laminate according to claim 18 in 
the form of tile appliques, decorative wall 
covering, floor covering, labels, decals, 
tapes, or shelf edging. 

20. A laminate according to any one of 
claims I to 17 in roll form, the other surface 
of the facing layer being a release surface 
and the discontinuous polysiloxane layer 
being an interiayer between the layer of 
-adhesive and the release surface. 

21. A laminate according to any one of 
claims 18, 19 or 20 wherein the release 
surface has been treated with a release 

material. 1 • 01 

22. A laminate according to claim 21 
wherein the release material is a silicone 
coating. 

23. A stack of a plurality of sheets, each 
sheet being a lanunatc accoidma to any one 
of claims I to 17» the other surface of each 
facing layer being a release surface, and the 
sheets being stacked such that the 
discontinuous polysiloxane layer of one 
sheet is an interiayer between the adhesive 
layer of the one sheet and the release 
surface of the next adjacent sheet* 

24. A method for making a laminato 
v^^erein a release surface on a first sheet is 
coated with a discontinuous uniformly 
distributed, layer of apolysSoxane and then 
with a pressure sensitive adhesive to form a 
first laminate, the first laminate is subjected 
to conditions suitable to diy or cure the 
pressure sensitive adhesive, and the 
pressure sensitive adhesive side of the thus 
treated first laminate is married to one 
surface of a facing layer, said polysiloxane 
consisting of monomeric units having 
structures (1) and (II) 



60 



65 



70 



75 



80 



85 



90 



95 



100 



a) 

and. 
(ID 



4rT 



wherein 
R, is: 

fi) phenyl; 
(li) methyl; 
(iii) tolyl; 



105 



110 
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(iv) 



ofm n meric units having structure (i) and 55 
(ID 



wherein and R| ar the same or 
different and are hydrogen, methyl, 
or ethyl; or 

(v) polyoxalkylene having the 
structural foocmula 

-R5(OC,HJU(OC,HJ.OR. 

wherein R^i^ an alkylene group hav- 
ing at least two carbon atoms, IL is a 
monovalent hydrocarbon group hav- 
ing from 1 to 10 carbon atoms, n and 
m are integers the sum of widch is 
such that the oxyalkylene block 

R/XC,IV))w(C,H40)n 



has a molecular weight of at least 
1500 and from 15 to 60 weight 
percent of the oxyalkylene units are 
oxycthylene units,, and herein the 
oxyalkylene block' constitutes from 
85 to 30 weisht percent of the 
polysQoxane polymer; 
Rs is methyl, ethyU or phenW; and 
R9 and R4 are (he same or (fifTercnt and 
are methyl or eth^; 
25 with the proviso that when R« is groiq;>(i), 
(ii), (pi) or Qy)^ the prime mole percent of 
structure (I) is from 0.5 to 50 ami the prime 
mole percent of sfinicture (II) is from 99*5 
to 50, and ^en Ri is group (v), there are at 
30 least three units having structure (I) and at 
least 40 units having structure (II). 

25* A method according to claim 24, 
wherein the other surface of the facing 
layer possesses release properties and 

35 vraerein, subsequent to the marrying step, 
the Hrst sheet b peeled from said thus 
treated Urst laminate to form a second 
laminate composed of the facing layer, the 
pressure sensitive adhesive layer and the 

40 polysiloxane layer, and wherein the 
second laminate is rolled upon itself such 
that the polysnoxane la^er is next to the 
other suitace of the facmg layer. 

26. A method for making a laminate 
45 wherein a facing la^er is coated with a layer 
of a pressure sensitive adhesive to form a 
first laminate, the first laminate is subjected 
to conditions suitable to cure or dry the 
pressure sensitive adhesive, the pressure 
50 sensitive adhesive side of the thus treated 
first laminate is coated with a 
discontinuous, uniformly distributed, layer 
of a polysiloxane and then married to a 
release surface, said polysiloxane consisting 



(I) 

and 

(H) 



-{-Lo-j- 



wherein 
Ri is: 
(i) phenyl; 
(u) methyl 
(iii) tolyl; 



(iv) 



> 



H 



60 



65 



wherein Rf and R^ are the same or 
different and are hydrogen, meth^ 
or ethyl; or 
(v) polyo^calkylene having the 
structural formula 70 

.R^oq,H4Woq»Hj«OR, 

wherein Rj is an alkylene group 
ha^ng^ least two carbon atoms, K4 
is a monovalent hydrocarbon group 
having from 1 to 10 carbon atoms, n 75 
and m are integers the sum of which 
b such ths*^ the oxyalkylene block 

R/XQIV>)d(C>H40)n 

has a molecular weight of at least 
1500 and from 15 to 60 welgjbt 80 
percent of the ox^lkylene units are 
o^oretliylene units, and wherein the 
ojQralkylene block constitutes from 
85 to 30. weiffht percent of the 
polysiloxane polymer; 85 
Rt b methyl, ethyl, or phenyl; and 
Rj and R4 are the same or different ^d 
are methyl or ethyl; 

with the proviso that when Ri is group (i), 
(u"), (iii) or (iv), the prime mole percent of 90 
structure (I) b from 0.5 to 50 and the prime 
mole percent of structure (ID b from 99.5 to 
SO, and when Rj b group (v), there are at 
least three units having structure (I) and at 
least 40 units having structure (II). 95 

27. A method according to claim 26 
wherein the other surface of the facing 
layer is the release surface and the marrying 
step b carried out by rolling said thus 
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treated first laminat up n itself such that 
the polysiloxane layer is next t the other 
surface of the facing layer. 

28. A method according t claim 26 
5 wherein the uter surface of the facing 

layer is the release surface and wherein the 
marrying step is carried out by cutting said 
thus treated laminate int separate, 
essentially equally-sized pieces and 
10 stacking one piece upon another such that 
the polysiloxane layer of one piece is next 
to the other surface of the facing layer of 
the next piece in the stack. 

29. A method according to any one of 
15 claims 24 to 28 wherein the polysiloxane is 

coated in an amount cfTcctlve to decrease 
the zero'pcel value (as determined by any of 
the tests herein described) of the laminate 
by at least 25 percent from the zero peel 
20 value of a control laminate from which the 
polysiloxane is absent. 

30. A method according to any one of 
claims 24 to 29 wherein the polysuoxane is 
applied in an amount effective to produce 

25 in the tests as hcrcmbcfore described a zero 
peel value of less than 600 granw on a 
stainless steel test surface and less than 500 
grams on acrylic and SBR test surfaces, 

31. A method according to any one of 
30 claims 24 to 30 wherein the amouirt of 

polysiloxane coated is in the range from 
0.0&2to 1.0 gram per square meter on a dry 

weight basis. „ . * 

32. A method accordina to any one of 
35 daims24to31^reinthcTacingiayerisof 

knitted, woven or non woven textile fabric, 
metal foil, wood veneer, paper a continuous 
film of polymeric plastics material, or a fiun 
of such a plastics polymer having a metaUic 
40 coating thereon. 

33. A method accorduig to any one of 
claims 24 to 32, wherem the facing layer is 
itself composed of a bottom decorative 
layer and a top, transparent protective 

45 layer. . 

34. A method accorduig to any one of 
claims 24 to 33, wherein a solution of the 
polysiloxane is applied to the release 
surface and thereafter the solvent is 

50 removed from the appUed polysiloxane. 

35. A methoa according to clami 34, 
wherein the concentration of the 
polysiloxane in the solution is firom 0.125 to 
15 wei^t based on the weight of the 

55 solution. ^. . 

36. A method accordmg to any one ol 



claims 24 to 33, vdxercin the polysiloxane is 
applied in the f rmofanaquc us emulsion. 

37. A method acc rding to any one of 
claims 24 to 36 wherein Rj is phenyl, and 60 
R,, R„ and R4 are methyl. ^ , . 

38. A method according to claim 37 
wherein the prime mole percent of 
structure (I) is from 0.5 1 30andthcpnme 
mole percent of structure (II) is from 99.5 65 

^^39. A method according to claim 38 
wherein the prime mole percent of 
structure (I) is about 4.5 and the prune mole 
percent of structure (n) is about 95.5. 70 

40. A method according to claim 37, 38 
or 39, wherein the molecular weight of the 
polysUoxane is from about 25,000 to about 

250,000, ' c -fc 

41. A method according to any one of 75 
claims 14 to 36 wherein R» is phenjrt, Ra » 
phenyl, and R, and R4 are methyl 

42. A method accordhig ta any one of 
claims 24 to 36 wherein R| is nicthyl, Uxe 
prime mole percents of structure (I) and ffl) 80 
are equal and the viscosity of the 
polymloxane.b in the range fh>m fiOxlO" to 
20x10^ cps. . 

43. A method according to any one of 
claims 24 to 36 wherein Ri is o5 



and R, and R. are H, ^e prime 
percent of structure (I) is from 40.0 to 60^ 
and the prime mole jpercent of structure (U) 
isfK)m^.Oto40.(I,andthepoly«io3^^ 90 
possesses a molecular wei^ from 5x 10' to 

44. A pressure sensitive adhesive coated 
laminate substantiaJly as described with 
reference to the accompanying drawings or 

to any of the Examples herein. 

45. A method of making a pressure 
sensitive adhesive coated laminate 
substantially as described with reference to 

the accompanying drawings or to any of the iw 
Examples herein. 

REDDIE & GROSE, 
Agents for the Applicants, 
6, Bream's Buddings, 
London, EC4A IHN. 
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